Broadly construed, disability accommodations include a complex set of behavioral adjustments that individuals make to changes in underlying physical, cognitive, and sensory functioning (Freedman, 2009; Verbrugge & Jette, 1994) . Individuals may change how an activity is accomplished by using assistive technology (e.g., a cane or walker) or changing the physical environment in which an activity is performed (e.g., adding a grab bar). At more extreme levels of impairment, accommodation may take the form of assistance from another person. More subtle changes include doing activities more slowly or altering the nature of the activity (e.g., cleaning up at the sink instead of bathing). The frequency of an activity may also be reduced, or an individual may avoid an activity altogether. Individuals who change behavior in this way but report no difficulty are considered to have "preclinical" disability (Fried, Herdman, Kuhn, Rubin, & Turano, 1991) .
Although measures of personal assistance are routinely included in national aging and health studies, and questions about devices are common (Cornman, Freedman & Agree, 2005) , comprehensive, task-specific approaches are lacking and no national study has incorporated measures of preclinical disability. Moreover, attempts to assess statistical properties of disability accommodations have been rare (Fried et al 1996; Miller, Andresen, Malmstrom, Miller, & Wolinsky, 2006) . Hence, the reliability of such items remains largely undocumented, and whether different types of accommodations reflect ordered stages (a hierarchy) of response to functional loss remains unexplored.
This study fills this void by examining the reliability of survey questions designed to provide national estimates of accommodations for seven mobility and self-care activities and by exploring the reliability and validity of alternative hierarchical classification schemes. We focus on three types of accommodations: use of assistive devices, changes in the frequency of doing an activity, and help from another person.
Methods

Data
Questions were tested as part of the development of the new National Health and Aging Trends Study (NHATS; Kasper & Freedman, 2012) , a new national panel study of older adults. During NHATS's development, an in-person validation study was undertaken to establish the reliability, validity, and statistical properties of its disability protocol. NHATS incorporates a comprehensive model of disability measurement-one that emphasizes the role of accommodations in the disablement process (Freedman, 2009) . Previous analysis established the reliability and validity of NHATS's self-reported measures of physical capacity, activity limitations, and participation restrictions (Freedman et al., 2011) . Here, we draw upon the validation study to examine reliability of accommodations measures.
An initial computer-assisted in-person interview (n = 326) was administered to a sample of older adults selected from four locations across the United States and stratified by age to ensure adequate numbers in three age groups: 65-74 (42%), 75-84 (38%), and 85+ (20%). Attention was also paid to recruiting individuals from a list of licensed assisted living facilities (15.6% of the sample was living in residential care). Almost one quarter was recruited based on affirmative responses to questions on the need for help with personal care (eating, bathing, dressing, or getting around inside the home). See Table 1 for additional sample characteristics.
An identical reinterview of a randomly selected subsample (n = 111) was conducted 1-4 weeks later, with about 70% of follow-up interviews done within 2 weeks, and all interviews were completed within 4 weeks. The subsample was purposefully sized to provide reasonable precision for estimating reliability (e.g., 95% confidence intervals of width ±0.1 for kappa = 0.9 and ±0.2 for kappa = 0.6, for an outcome with prevalence of 0.20).
Variables
The interview first identified the presence of assistive environmental features, such as grab bars and a bath/shower seat, in the home. Respondents were also asked if in the last month they used any common mobility devices (a cane, walker, wheelchair, or scooter) and if so, which ones. These items were then used to determine whether questions about the use of particular devices should be asked for specific activities.
The remaining questions were activity specific. Three mobility (getting outside, getting around inside one's home, getting out of bed) and four self-care (eating, bathing/showering/washing up (hereafter bathing), using the toilet, and dressing) activities were included. For each activity, respondents were asked whether they performed the activity in the last month, how often they used particular devices to accomplish the task (see notes in Table 2 for details), and if anyone helped them. For getting outside, getting around inside, bathing, and dressing, respondents were also asked whether, compared with a year ago, they carried out the activity more often, less often, or about the same. Activity reduction was chosen as a measure of behavior change because of its ease of interpretation and applicability across most activities.
We created the following measures by summarizing over activity-specific accommodations: (a) use of devices for any self-care activity, any mobility activity, and any self-care or mobility activity; (b) help from another person with any self-care activity, any mobility activity, and any self-care or mobility activity; and (c) whether the respondent performed either a self-care or mobility activity less often compared with a year ago.
To capture potential stages of adopting accommodations, we used the summary measures for any self-care or mobility activity to create three hierarchical classification schemes. The first includes three mutually exclusive categories commonly used in the literature: no accommodations, uses devices only (but no help), and receives help for any selfcare or mobility activity (Scheme I). The second classification broadens the middle category to include activity reduction (Scheme II), and the third treats activity reduction as a distinct adaptation (Scheme III). To validate the classification schemes, we examined key demographic characteristics (age, sex, residential care status) along with physical and cognitive performance constructs of frailty (Fried et al., 2001) , mobility (using the Short Physical Performance Battery; Guralnik et al., 1994) , and memory (using a 10-word recall; Ofstedal, Fisher, & Herzog, 2005; see Table 1 for details).
Analysis
We assessed reliability with the percentage agreement between initial and reinterview responses and kappa coefficients (which adjust for Measured at initial interview. b Criteria include unintentional weight loss of 10 or more pounds in the last 12 months; lowest 25th percentile of grip strength (within gender); self-report of low energy; usual walking speed below 0.6 meters per second; and low physical activity as evidenced by self-reports of never walking for exercise and never doing vigorous activities in the last month. The sum of the number of words correctly recalled from a list of 10 nouns immediately after being read and again after a 5-min delay. The Short Physical Performance Battery score was calculated from three physical performance tests: a 4-m usual walking speed test, a rapid chair stand, and several balance tests (20) . Each test was coded from 0 (unable) to 4 (best performance). the extent of agreement expected by chance alone). Even over the brief period of our study, some true change in the measures being evaluated may occur, so 100% agreement or kappas of 1.0 are not expected. Kappas greater than 0.6 are considered acceptable and those 0.8 or higher are considered excellent, but for rare outcomes that may change in a brief period, kappas of 0.5-0.6 are not unusual (Maclure & Willett, 1987) . To validate the hierarchical classification schemes, we estimated correlations with key variables (and means/percentages for each level). We expected individuals at higher levels to be older, to be more likely to be women and to live in a residential care setting, and to have poorer physical and cognitive capacity.
Results
Reliability Analysis
Questions about device use that determine whether subsequent activity-specific questions should be asked have very good reliability (Table 2) . For instance, 94.6% of respondents provide the same answer to the global mobility device question (kappa = 0.87), and agreement for specific types of devices ranges from 95.5% to 100.0%. Questions regarding the presence of home modifications also show good reliability, ranging from kappa = 0.68 for a raised toilet seat to 0.80-0.81 for grab bars.
Prevalence and reliability for the three types of accommodations-device use, help, and activity reduction-are presented in Table 3 . Focusing on activity-specific device use, agreement is 89% or higher. Kappas for bathing, toileting, getting outside and getting around inside are very good (0.77-0.86). The kappa for using a device to get out of bed was 0.53 and for getting dressed was only 0.30, in part, because the prevalence for these items is quite low (<10%), and kappa could not be computed for eating because no one reported using devices to eat. For activity-specific help, percent agreement is 91% or higher, and kappas for eating, getting dressed, toileting, and getting out of bed were 0.70 or higher. The remaining kappas range from 0.59 (getting around inside) to 0.64 (bathing). Finally, the agreement for activity reduction ranges from 83% to 95%, with kappas in the range of 0.37-0.53.
The reliability of the summary and hierarchical classification schemes is also good. Kappas for summary measures of device use range from 0.78 to 0.89 and for help from 0.62 to 0.67. They are somewhat lower, albeit still acceptable, for activity reductions (0.53; See Table 4 ). Hierarchical Scheme I shows 78% agreement and kappa = 0.65. When activity reduction is combined with device use (Scheme II) agreement and kappa are 73% and 0.58, treating activity reduction separately (Scheme III) results in slightly lower estimates (67% agreement and kappa = 0.53).
Validation of Hierarchical Classifications
Mean age, the percentage living in residential care, and the percent frail all increase with each level of Scheme I (which excludes behavior change), whereas mean word recall and mobility scores decrease (Table 5 ). Correlations are also in the expected direction and were especially strong for mobility score (−0.53) and age (0.35). Because only a small proportion of cases shift categories between Schemes I and II, correlations and patterns are substantially similar. Scheme III shows similar correlations with mobility score and age, and even stronger correlations with frailty and cognition; however, patterns for gender and residential care are irregular. To explore this last finding, we replicated Table 5 with NHATS (N = 7,609; data not shown) and found no such anomalies; instead, all three schemes conformed to the hierarchy.
Discussion
We used a test-retest methodology to demonstrate that task-specific measures of the use of help and assistive devices are highly reliable, and self-reported changes in behavior have somewhat lower, but still reasonable, agreement. Summaries across activities also showed acceptable reliability.
Alternative classification schemes that rank individuals into mutually exclusive categories based on types of accommodations offer ample reliability, and proposed levels appear to form a valid hierarchy. Schemes that included activity reduction were slightly less reliable than a hierarchy that considered only device use and help because reports of reduced activity levels were less consistent than other accommodations, but patterns of association with key correlates were similar. Treating activity reduction as distinct from device use resulted in the strongest correlations with cognition and frailty, suggesting preclinical disability is a unique phase between use of devices and receipt of assistance. This study has several limitations. The sample was relatively small and purposeful by design; however, we confirmed validity analyses with NHATS. In addition, the classic test-retest framework for assessing reliability is necessarily limited because there will always be some degree of true change in accommodations over even a brief time period. Dynamic measurement properties, such as responsiveness, could not be evaluated. Moreover, further research using modern measurement techniques such as item response theory is needed to determine if a scale of adaption can be developed. Finally, we could not explore with these data why activity reduction items are less reliable than reports of other accommodations, but we speculate the longer reference period may be a factor and worthy of future investigation.
Nevertheless, this analysis suggests that measures available from a new national study of late-life disability trends and dynamics offer ample reliability and validity for studying adaption to functioning. These measures may be used in new ways to explore the consequences of functioning for older individuals. For instance, when used in combination with measures of difficulty, researchers can distinguish older adults who have successfully accommodated declines in capacity from those who are a target for (further) accommodation. Researchers interested in the disablement process can also use these new measures to study earlier (preclinical) phases than previously possible on a national scale and predictors of progression through the accommodations hierarchy. Finally, scientists will be able to track in a much more comprehensive way latelife trends in the use of accommodations and relationships to late-life disability trends.
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